More than one-third of veterans in this study reported that they had a serious health problem. Origins of this load remain unclear but to some extent may reflect the adverse consequences of Vietnam service or some exposure to specific harmful agents. Whatever the causes, health problems of veterans affected the lifestyle, coping, and parenting skills in some families and indirectly contributed to illness or problems in children.
Reproductive practice was modified in several ways. Some men did not marry and reproduce either by choice or because of ill health or anxiety and stress and the publicity surrounding them. Some chose to adopt children or use alternative methods such as AID or IVF.
Others married immediately on return and began their families against a background of high risk factors for perinatal loss, with superimposed factors of combat stress, health and psychiatric problems, and socioeconomic difficulties. Marital breakdown was frequent.
Nearly half the men in this study had their first child within three years of return from Vietnam, although contraception was generally used before the first child was conceived. Sterility in the male, difficulty in conceiving, and miscarriage within families did not differ from non-veteran or Australian population rates. There was, however, a higher proportion of conceptions which resulted in fetal loss before 20 weeks.
Births of veterans' children were clustered around a five year interval (1972 to 1977) . This explains the deficiency of veterans' children found by the authors of the Australian Study (AVS)4 because their selection of cases covered a longer period of time.
Distinct patterns of severe malformations and illness among veterans' children were detected in the present study. Three tissue systems were predominantly affected: the central nervous, the skeletal, and cardiovascular systems. Defects of neural tube development or midline fusion7 and congenital heart lesions8 are held to originate from defective tissue migration or vascularisation. A common characteristic of such malformations is that they carry a significant recurrence risk within families.
The aetiology is held to involve a polygenic component interacting with an environmental factor.
Patterns of malformation comparable to those observed in the present study are evident also in the three other major studies. The US Ranch Hand investigation showed increased rates of neonatal death and physical handicap among 833 children of American veterans.2 Spinal malformations, congenital heart defects, and cleft lip and palate were prominent.
The AVS study4 did not identify deaths of offspring. Several diagnostic categories for conditions found to be relatively frequent in the present study were excluded, among them multiple congenital abnormalities, naevi, herniae, and tumours. In that study, 30 of the 127 veterans' children classified as abnormal had spina bifida or central nervous system abnormality.
The CDC study of the US veterans' offspring concluded that risks for fathering babies with spina bifida were relatively greater for veterans who had higher exposure opportunities to Agent Orange.3 Although the question of exposure could not be directly examined in the present study, it should be noted from table 6 that the group of Australian veterans with a relatively high potential for exposure (regular soldiers on jungle duty) had a positive correlation with major diseases among their offspring. Although no socioeconomic differences could be detected between conscripts and regular soldiers in the present study (nor are data available from other sources), it cannot be excluded that regular soldiers could have other characteristics which may predispose them towards more unfavourable reproductive outcomes. American veterans with second higher exposure opportunity indices participating in the CDC study also had higher risks for producing offspring with cleft lip (with or without cleft palate) and 'other neoplasms' (dermoid and epidermoid cysts, teratoma, lipoma, hamartoma, central nervous system tumours, Wilms' tumour, neuroblastoma, hepatoblastoma, and rhabdomyosarcoma).
The three previous investigations and the current one all yielded a similar pattern of abnormalities. Especially consistent were central nervous system defects, midline abnormalities, naevi, and tumours of embryonic cell origin.
Unfortunately, no data exist in Australia for comparing the observed pattern of malformations in veterans' offspring with that found in an age matched sample of the general population. As to a possible underlying mechanism, Fraser et allo have postulated a genetic embryonic influence to account for an aggregation of different fusion defects. Their conclusion was based on the association in a series of sibs of neural tube defects, cleft lip and palate, tracheo-oesophageal fistula, exstrophy of the bladder, diaphragmatic hernia, and germ cell tumours.11
Especially with reference to Vietnam veterans, there was speculation about the mechanisms by which exposure to toxins could give rise to abnormalities in offspring.3 The relatively high frequency of abnormalities in the skull, brain, ribs, and vertebrae detected in the present study resembles the pattern in progeny produced by exposure of female rats during pregnancy to toxic substances including 2-4-5,T and trifluralin.12 Other possible mechanisms could be germ cell mutation or some indirect effect of increased susceptibility to environmental mutagens.5 Whatever the mechanism, we believe that the evidence in all available studies supports the involvement of a paternally mediated genetic effect.
Failure to observe the consistent pattern of malformations in previous studies stems from overemphasis on statistical aspects, insufficient attention to the nature of adverse effects in children, the relatively small number of veterans studied within the reproductive age group, and coverage of too long a time beyond the peak period of veteran child bearin,g years. We believe, along with Hatch and Stein, that methodological barriers have prevented any definite conclusions on the statistical significance of associations between the health of veterans' children and events during service in Vietnam. Nor is it likely that further retrospective studies would resolve the matter.
We support the veterans' view that they and their children are in certain ways different from others. Moreover, we think that the possibility of some adverse genetic event, reflected in patterns of disease among veterans' offspring, warrants continuing surveillence on the children and their offspring. 
